childhood traumata)" (7, p 10) , owing to its addictive potential it should only be used under the strictest medical supervision.
In 1973, Janowsky et al. (7) reported that methylphenidate (0.5 mg/kg IV) activated pre-existing psychotic symptoms in schizophrenic patients and then commented on the potential value of this test as a diagnostic instrument and as an investigative tool in understanding biochemical factors in this illness. In 1976 after further studies they suggested (8) that this activation of symptoms may correlate with an increase in adrenergic activity and " ... that psychostimulant interviews can be contributory in the making of a differential psychiatric diagnosis and in the understanding of intrapsychic dynamics" (7, p 308) . This is part of a study which attempts to bridge the gap between neuropharmacology and psychotherapy by observing and measuring the psychological, physiological, and neuroendocrinological effects of methylphenidate. Clinical observations relating to the diagnostic and psychotherapeutic aspects of methylphenidate interviews are outlined and classified.
Methods

Subjects
Thirty psychiatric inpatients were observed, all younger than 45 years and in good physical health without cardiovascular disease or organic brain dysfunction. All had been voluntarily admitted to an inpatient psychiatric unit for treatment, and a fully informed consent was obtained from each patient. Can. Psy·chiatr. Assoc. J. Vol. 21 (1976) One of the oldest techniques to allow ventilation of repressed emotional experiences is the use of drugs. Alcohol, opium, chloral hydrate, bromides, chloroform, nitrous oxide, carbon dioxide, ether inhalations, barbiturates, sodium amytal , and amphetamines have enjoyed periods of popularity as adjuvants in psychotherapy (6) . During the last decade this technique seems to have been used less, perhaps in response to increasing preoccupations with ethics on the part of both the public and the medical profession. Also, as psychiatrists have become aware of the excessive prescribing of psychotropic medication (I), drug-facilitated psychotherapy may now be seen as an additional burden on an already pharmaceutically dependent patient population.
Since Freed (3) first used methylphenidate in 1958, several investigators (2, 4, 5-7, 9, 13, 16) have commented on its value as a diagnostic and therapeutic tool.
In 1969, Ditman (2) demonstrated that methylphenidate (75 mg. IV) surpassed LSD and chlordiazepoxide in aiding selfunderstanding in chronic alcoholics. However, he warned that although methylphenidate appeared " ... to have the therapeutic properties of ventilation, catharsis, and abreaction (including the re-experiencing of Vol. 21, No.7
Procedure
An investigational team composed of the author and a research assistant met with the patient prior to the procedure to answer any questions. Just before the injection, the patient was reminded that the interview was flexible, that he could choose to talk about any topic he wished, and also he could stop the interview at any time he desired. Each subject then received methylphenidate (0.5 mg/kg IV) in one single dose given over a 30-second period. The interview was always conducted by the author, and psychotherapeutic work took priority over psychological and pharmacological tests. The observer rated the patient on a modified BPRS (Brief Psychiatric Rating Scale) which included a talkativeness scale every 10 minutes during the interview. The meeting usually lasted for one hour, after which the patient was returned to the ward and then other members of the therapeutic team spent time talking to him. The patient was maintained on the ward until the next day. This procedure was followed for all patients except the alcoholic group, for whom the interview lasted only half-an-hour due to a separate research protocol.
The Diagnostic and Statistical Manual of the American Psychiatric Association (DSM II) was used in classifying the diagnoses which were obtained from the previous discharge summaries and current diagnostic impression.
Observations
The results presented 'are the subjective observations the author made after conducting 30 intravenous methylphenidate interviews.
The reactions of schizophrenics, depressives alcoholics and antisocial personalities are discussed under the following headings: • Acknowledgement of a 'rush' or 'high': A 'rush' is here described as a pleasurable feeling lasting one to two minutes, occurring shortly after injection, and depicted by one patient as a 'nonsexual mind orgasm'.
A 'high' is here taken to be a pleasurable sensation lasting for up to one hour after the injection. Several patients described it as "floating on air", "feeling real good", and one said it was "like an alcohol high, but with a clearer head." • Ventilation: Ventilation is defined as talking freely and frankly to an objective listener. Effective ventilation depends upon a solid belief that the listener is tolerant, friendly and trustworthy (1).
• Abreaction: Slader (14) defined abreaction as "A process of reviving the memory of a repressed unpleasant experience and expressing in speech and action the emotions related to it. " • Activation of psychotic symptoms: Janowsky et al. (7) described this phenomenon following methylphenidate injection as a "virtually immediate symptom intensification .. .linked to the pre-existing psychotic process" occurring "in the presence of clear consciousness."
The effects of methylphenidate on these parameters are summarized in Table I .
Schizophrenics
Fourteen schizophrenic patients, six females and eight males, at various stages in their illness, were interviewed. The diagnostic subclassifications were: nine paranoid, one schizoaffective, one simple, and three undifferentiated. All but four of these patients were receiving phenothiazines, one was receiving lithium carbonate, and the remaining were on no psychotropic medications.
The effects of methylphenidate (0.5 mg/kg IV) were notably similar in the following aspects: • Acknowledgement ofa 'high' or a 'rush':
The lack in acknowledgement of a 'high' or 'rush' was remarkable. Although four of these subjects, when asked, said that they were "feeling good", none of the others commented on a pleasurable sensation.
• Ventilation
Nine of the subjects were quiet, withdrawn, and appeared anxious prior to the interview. Two of them were also suspicious and hostile. In all patients, with the exception of one female, there occurred a definite increase in talkativeness and trust, moments after the injection (see Figure 1 ). Two patients remarked that they had' 'never told anyone these things before". One got up to shake hands with all the observers because he felt that 'everyone' was his friend. This feeling of trust remained for days after the interview for most patients, with the exception of three. Until the end of their hospitalization, they greeted the author and research assistant warmly, often requesting further interviews.
Abreaction
A moderate degree of abreaction was observed in eleven of the interviews. Several patients spent much time recounting past traumatic events of their childhood with a degree of affect which had not been observed before the interview. In these memories, they often told of ways they felt that their parents had physically abused them or emotionally neglected them. Although these patients were obviously moved emotionally and tears often welled up, not one cried; however, three of the subjects spontaneously described a sense of relief in sharing these thoughts and feelings.
This was even observed to be true of two cases where marked loosening of associations and increasing tangentiality made these thoughts less comprehensible to the observer.
Activation ofpsychotic symptoms
The activation of pre-existing psychotic symptoms was observed in nine of the patients. It was more marked in acutely ill cases than in remitted cases. Most were in the process of remitting, hence an increase in loosening of associations rather than an increase in hallucinations or delusions was the most obvious in the case of three paranoid schizophrenics. These delusions were fixed and there was no evidence of any gain of insight into these symptoms during the interview. One patient told of her fears that she was dying and another spoke of her non-existent marriage. All but one denied having either visual or auditory hallucina-. tions just prior to, or during the interview. This activation of symptoms did not make any of our subjects uncomfortable or physically dangerous during the interview, but it was interesting that the day after the interview two patients described the experience as having been unpleasant. One said, "It made me crazy and that scared me." Both of them improved markedly in the days following the interview.
Depressives
The diagnoses in this category were mixed and often related to drug abuse. A patient group of seven depressives, all male, at different stages in their illness, were interviewed. Diagnoses included three depressive neuroses with alcoholism, three psychotic depressive reactions, and one manic-depressive illness, manic type with alcoholism.
• Acknowledgement ofa 'rush' or a 'high'
This was variable. The two youngest patients (ages 20 and 21) both diagnosed as having a psychotic depression, experienced obvious 'highs'. Both commented that they were "feeling good, the best in a long time". None of the other patients commented spontaneously on any pleasurable sensations. The patient with manic-depressive psychosis, manic stage, became very giggly and said that he was feeling "far out. "
• Ventilation
A marked increase in talkativeness and trust occurred in all patients (see Figure 1 ). One insisted on getting up to kiss all the observers in the room; after the interview another wanted to go and talk to the ward chief to praise the investigation team. These feelings remained with them until the end of their hospitalization. Patients always greeted the author and the assistant warmly, and often asked them to relay messages to their therapeutic teams.
• Abreaction
Abreactions were often marked by an increase in tearfulness. Four out of seven patients wept for short intervals during the interview. The content of their memories was varied and related consistently with the problems of each individual. The emotions experienced varied from 'feeling low' to 'feeling angry'. In six of the seven cases, patients finished the interview feeling positive about their future. In two cases, the interview seemed to be a turning point in therapy. One patient related "feeling better ever since the interview. "
• Activation ofpsychotic symptoms
There was no evidence of activation of psychotic symptoms in these patients.
Alcoholics
Seven male patients in whom alcoholism was the major diagnosis were interviewed. They came from an alcohol rehabilitation program and felt positive about their future at the time of the interview.
• Acknowledgement ofa 'high' or a 'rush'
All admitted a feeling of being 'high' during their interview. One said that he preferred the methylphenidate 'high' to that of alcohol.
• Ventilation
All patients showed a moderate to extreme increase in talkativeness (see Figure 1). The conversation often remained at a superficial level for this patient group. Present experiences on the ward, and plans for the future were the most frequent topics of conversation.
• Abreaction
No abreactions were observed for this patient group.
• Activation ofpsychotic symptoms
No activation of psychotic symptoms was observed for this patient group.
Antisocial Personality
Three people with this diagnosis and with past histories of multiple drug abuse were interviewed and found to be similar in the following aspects: Depressives .......
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Time in~lillutes 40 so • Acknowledgement of'high' or 'rush' All subjects denied feeling a reaction. Two asked for more methylphenidate since they felt no effect.
• Ventilation
A slight increase in talkativeness occurred in two of the three patients (see Figure  1 ). The content of the conversation centered mostly around their past drug experiences. All evaded answering questions about their past and family history. One, when confronted about this, answered, "I don't trust anyone enough to tell them about that. "
• Abreaction
No abreactions occurred during these interviews. The patients repeatedly evaded emotion-laden issues by discussing intellectual ones or by recounting past actions.
• Activation ofpsychotic symptoms
There was no evidence of activation of psychotic symptoms in this patient group.
Discussion
From the above observations, the following are seen as diagnostically important.
• The lack of acknowledgement of a 'high' in both schizophrenics and antisocial personalities
Several hypotheses could be offered to explain the absence of pleasurable 'rush' or 'high' after methylphenidate injection. Since most schizophrenics were on phenothiazines, this could be interpreted as an effect of these drugs; however, two of these patients were not on any drugs at the time of the interview and also did not acknowledge a 'high'. Biochemically, a proper balance of serotonin and noradrenalin has been implied as the neurotransmitter mechanism to pleasure (11), and faults in both serotonergic and catecholaminergic metabolism have been considered important in the etiology of schizophrenia (15) . Either of these hypotheses could then account for the anhedonia following methylphenidate injection in these patients. Psychophysiologically, the anhedonia could be explained by "... a diminished responsiveness of the autonomic nervous system in the chronic schizophrenic" (15, p 292) and/or a "congnitively mediated .. .inhibitory control over physiological systems exerted in anticipation of onset of stimuli with high excitatory potential" in chronic non-paranoid schizophrenics (4, p 195).
As for the patients with antisocial personalities, several hypotheses can be considered. It is possible that these subjects were lying about their experiences in the hope of getting more methylphenidate -shortly after the interview was ended, two of them candidly discussed this 'high' relative to their previous experiences. Even so, the dose used did not satisfy these patients and this could be part of a drug tolerance because all of them had abused amphetamines in the past. However, they all denied having used any amphetamines during the month prior to the interview.
Since it was observed that the issue of loss of physical or mental self-control was very important to these subjects, acknowledging a 'high' may have been viewed as such a loss and thus be denied. Finally, as with schizophrenics it is· possible that these patients also suffer from a biochemical deficiency.
Serotonin has been hypothesized to be the neurotransmitter for the punishment or aversive system, and noradrenalin to stimulate the reward system. One of the criteria used to diagnose antisocial personalities is their inability to feel guilt or to learn from experience and punishment" (DSM II, P 43). Thus, if feeling a pleasurable sensation is dependent upon a balance of serotonin and noradrenalin (15) , faulty metabolism of either neurotransmitter could explain both a personality trait and the difficulty in experiencing a pleasurable sensation in these patients.
• The activation of psychotic symptoms in schizophrenics
The observation of the activation of pre-existing psychotic symptoms in schizophrenia is in keeping with the previous reports (7) (8) (9) . The lack of marked activation in remitted schizophrenics and "that the symptoms activated took the form of the underlying psychosis rather than being specifically paranoid in nature" was also noted by Janowsky et al. (7) . This activation of symptoms was seen in retrospect as frightening and unpleasant to two of our patients. Although none showed signs of distress during the interview, Hocking (6) and Janowsky (7) have described acutely distressing reactions. The possibility of such reactions makes the " ... sympathetic attendance and the support of psychiatric personnel" (8, p 308) crucial in this procedure. Hesitant, unwilling patients should never be forced into this experience; and cautious, conservative clinical judgement should always be used before and during these interviews. The lack of activation of psychotic symptoms in depressive and other nonpsychotic patients was also noted by other investigators.
• The lack of ventilation and abreaction in antisocial personalities
Patients with sociopathic symptoms and previously 'tough' front were not found to break down as Kerenyi et al. (9) remarked. However, it is important to keep in mind that this subgroup was small. The degree of importance attached to the control of physical and emotional events by. these patients was notable. In two of them, blood pressure and pulse remained at baseline level throughout the interview. This lack of ventilation was no doubt also related to the difficulty the patients had in trusting the interviewers. Thus, abreaction or ventilation was possibly felt by them as a display of weakness in front of strangers.
• Ventilation and abreaction in depressives and schizophrenics
Depressives have the greatest quantity of ventilation and successful abreaction. Schizophrenics, although also able to ventilate adequately, appeared to have greater difficulty in abreacting fully. This sometimes dramatic verbalization of conflictladen material in depressives was often followed by relief, as previously noted by Guile (5), Janowsky (7) and Koutsky (10) . Due to the sample size, it was not possible to verify the conclusions made by Kerenyi et al. (9) that psychotically depressed patients tended to become more cheerful than depressed neurotics. However, methylphenidate did indeed make all depressed patients feel more positive about their future.
As for alcoholics, this sample was atypical in that these patients were all nearing discharge after an intensive inpatient treatment period. They seemed frank about their drinking habits as noted by other authors (9) . Interestingly, their pattern of reaction looked like a composite of those of antisocial personalities and the depressives (Table I) .
Several authors have found methylphenidate (IV) interviews to be useful in aiding psychotherapy in: the long range rehabilitation of severely regressed, deteriorated schizophrenics (16) , depressives (10) , and alcoholics (9) . Kerenyi et al. (9) found these interviews beneficial in the removal of phobic and obsessive-compulsive symptoms. Guile recommended this procedure for two classes of patients: "mute and stuperous" psychotics, and "tension-bound neurotics who are unable to verbalize" (5, p 96) .
Therapeutically, methylphenidate interviews were found to be of potential value in the following aspects:
• Strengthening the patient-therapist relationship
The marked increase in trust and friendliness that most patients (except those with antisocial personalities) experienced was of a lasting nature. As Marmor (12) has said, "First and foremost, the basic matrix of the psychotherapeutic ... process consists of a good patient-therapist relationship resting largely on trust and rapport." Thus, in selected cases where the building of trust is slow due to the suspicious and uncommunicative nature of a patient, a methylphenidate interview may be of value in facilitating the beginning of the psychotherapeutic process. In an already established relationship, such interviews may be instrumental by removing blocks, mobilizing hidden affect and rigid defences, thus initiating a phase of improved communication between patient and therapist and intensifying the transference (9).
• Releasing oftension
Most patients were able to ventilate in various degrees and sometimes abreact. This "... unburdening ...of problems with the hope and expectation of receiving help" (7) is another important element contributing to the psychotherapeutic pro-cess. The need to ventilate which may last for two-to-three hours after injection, could be used psychotherapeutically, perhaps best in an inpatient setting where several members of a team can then work with the patient.
• Promoting self-understanding
Schizophrenics were remarkable in that they were inclined to relive childhood traumata and this may indicate the importance of their unresolved early conflicts. Much of the information volunteered during these interviews could later be used for the cognitive learning (7) the therapist used to assist the patient in achieving a better understanding of his difficulties. Ditman (2) also found methylphenidate to be superior to LSD and chlordiazepoxide in promoting self-understanding.
• Demonstrating psychotic and neurotic defence mechanisms
During the interviews, the patients' marked increase in talkativeness leads them into an almost continuous flow of associations. Rarely did the interviewer have to question the subject. Thus, the therapist was in the unusual position of being able to observe these defences in actions without being caught in the interaction.
Finally, as did others (6, 9, 16) we found methylphenidate (IV) to be physiologically a relatively safe procedure. The few complaints pertained to having a dry mouth, palpitations and shakiness.
These interviews were found to be useful in completing differential diagnoses and in forming therapeutic alliances in difficult non-communicative cases. The effects of this drug and procedure are not totally predictable. Unpleasant reactions and depression during the interviews have been known to occur (6, 7) . Also, the possible induction of addiction in a given patient must be considered. Therefore, this procedure should be done only in a therapeutic inpatient setting with appropriate observation until the next day and methylphenidate (IV) be used only after perceptive clinical interviewing and other non-pharmacologic psychological tests have at least been considered.
As the sample size of the study increases, other diagnostic categories and their patterns of reaction will be observed in the hope of refining this technique as a diagnostic and therapeutic instrument.
Summary
Observations made from 30 intravenous methylphenidate (0.5 rng/kg) interviews are discussed in diagnostic and therapeutic terms. The different reactions of schizophrenics, depressives, alcoholics, and antisocial personalities are described in terms of acknowledgement of a 'high' or a 'rush' ventilation, abreaction and activation of psychotic symptoms. An increase in talkativeness and trust during the interviews were the two most common reactions. Activation of pre-existing psychotic symptoms was found only in schizophrenics. Both schizophrenics and antisocial personalities did not acknowledge a 'high' or 'rush'. Alcoholics and antisocial personalities did little abreacting, while depressives did the most.
The interview is seen as being of psychotherapeutic value in strengthening the doctor-patient relationship, releasing tension, promoting self-understanding and demonstrating psychotic and neurotic defences.
Although relatively safe, the author suggests that this technique should only be used in an inpatient setting, where appropriate observation can be made until the day after injection.
Resume
Les observations faites au cours de 30 interviews conduites avec infusion intraveneuse de methylphenidate (0.5 mgAcg) sont examinees en termes diagnostiques et therapeutiques. Les differentes reactions de quatre groupes de patients diagnostiques comme schizophrenique, depressif, alcoolique, et personnalite antisociale' sont decrites sous formes de: a) la reconnaissance d'une sensation de "high" ou d'un "rush," b) ventilation, c) abreaction, et d) l' activation de syrnptomes psychotiques. Une augmentation en loquacite et confiance pendant les interviews furent les deux observations les plus communes. L'activation de syrnptornes psychotiques preexistant ne fut observee que dans le cas des schizophreniques. La reconnaissance d'une sensation de "high" ou d'un "rush" ne fut pas revelee par les schizophreniques et les personnalites antisociales. Les alcooliques et les personnalites antisociales furent peu d'abreaction pendant que les depressifs furent le plus.
L'interview est vue comme psychotherapeutique en renforcant le rapport entre le docteur et le patient, en soulagant la tension, en favorisant la comprehension de soi-meme, et en demontrant les defenses psychotiques et neurotiques. Bien que relativement sans danger les auteurs recommandent que cette technique ne soit utilisee que dans un milieu hospitalier ou une surveillance convenable peut etre faite jusqu' au prochain jour.
It is more important to cure people than to make diagnoses.
August Bier 1861-1949
